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We report the complete mitochondrial genome sequence of the Mediterranean glass spongeOopsacas minuta. This 19-kb mito-
chondrial genome has 24 noncoding genes (22 tRNAs and 2 rRNAs) and 14 protein-encoding genes coding for 11 subunits of
respiratory chain complexes and 3 ATP synthase subunits.
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Sponges (Porifera phylum) comprise a sister group of “true”animals (Eumetazoa) divided in four major classes and repre-
senting a key group to retrace the early evolution of animals. The
phylogeny positions of sponges are still unclear, and mitochon-
drial protein-coding genes may be of help in resolving standing
evolutionary issues, as well as in population/ecological studies (1).
Oopsacas minuta is a small white glass sponge (Hexactinellida
class, Lyssacinosida order) with a siliceous skeleton. Discovered in
the straits of Gibraltar, this sponge is distributed only in the Med-
iterranean Sea in both deep water and caves (2). Little information
was available until eight mitochondrial DNA (mtDNA) sequences
of glass sponges (including a nearly complete mtDNA sequence
from Oopsacas minuta) were recently reported but not yet avail-
able in GenBank (3). Here, we present the complete mtDNA se-
quence of Oopsacas minuta, the first complete mtDNA sequence
of a Lyssacinosida representative released in a database.
Recently, we sequenced the draft genome of Oopsacas minuta
using Illumina technology with DNA-seq paired-end and Nextera
mate pair protocols on a HiSeq2500 sequencer. Adapter sequences
were removed and low-quality bases (threshold of 28) of reads
were trimmed using Cutadapt (4). After cleaning, 10% of the
395,851,746 paired-end reads were picked randomly and assem-
bled into 50,958 contigs using IDBA-UD (5). Contigs were scaf-
folded into 38,533 sequences with the scaffolding tool of the Pla-
tanus assembler (6) using the complete data set of clean Illumina
reads. The scaffold corresponding to the mtDNA was identified
based on the homology search using the partial mtDNA sequence
(EF537577.1) of Sympagella nux, another glass sponge of the order
Lyssacinosida. The assembly was checked using read-mapping in-
formation of insert sizes and orientation of paired-ends mapped
onto mtDNA assembly with Bowtie version 1.1.1 (7). The cover-
age of the mtDNA sequence was estimated at 1,448 based on Bow-
tie results using SAMtools (8).
The complete mtDNA sequence is 19 kbp long with a GC
content of 31%. Comparison with mtDNA sequences available in
GenBank showed that Sympagella nux (score, 8,587), Iphiteon
panicea (score, 5,439), Aphrocallistes vastus (score, 1,477), Lopho-
physema eversa (score, 1,197), and Bolosoma sp. USNM 1097546
(score, 1,184), all glass sponges, were the closest neighbors ofOop-
sacas minuta. The structural and functional annotation was per-
formed with the mitochondrial genome annotation (MITOS)
server (9) and the ARWEN program (10). Annotations of genes
were checked using homology searches on GenBank and eventu-
ally improved using Artemis (11). A single DNA strand carried
genes with a total of 22 tRNA genes, 2 rRNA genes (one large and
one small rRNA subunit), and 14 protein-coding genes. Non-
protein-coding genes and coding sequences represented 20% and
62.5% of the genome, respectively. This genome has 13 of the
respiratory genes common to most animal mtDNA (atp6, atp8,
cob, cox1, cox2, cox3, nad1, nad2, nad3, nad4, nad4l, nad5, and
nad6) and the atp9 gene found in nearly all sponge mtDNA. No
trnaW gene was identified, suggesting a lineage-specific gene loss
in the mtDNA sequence of Oopsacas minuta. No occurrence of
the 1 frameshifting previously reported in other glass sponge
mitochondria was observed.
Nucleotide sequence accession numbers. The mtDNA se-
quence of Oopsacas minuta is available at DDBJ/EMBL/GenBank
under the accession number KR709158. The version described in
this paper is the first version, KR709158.1.
ACKNOWLEDGMENTS
This work has been carried out thanks to the support of the A*MIDEX
project (ANR-11-IDEX-0001-02) funded by the “Investissements
d’avenir” French Government program, managed by the French National
Research Agency (ANR). This work was supported by the Aix-Marseille
University and the Centre national de la recherche scientifique.
We thank ProfileXpert platform (http://www.profilexpert.fr) for ge-
nome sequencing and services of scientific diving and molecular biology
of IMBE for sponge sampling and DNA extraction. We thank Dennis
Lavrov for the communication of mtDNA sequences before releasing in
GenBank, and we thank the OSU Institute and Spongex project partners
for their help, especially Carole Borchiellini, Jean Vacelet, Alexander Eres-
crossmark












kovsky, Emmanuelle Renard, Guillaume Blanc, Laurent Kodjabachian,
and Hassiba Belahbib.
REFERENCES
1. Dohrmann M, Haen KM, Lavrov DV, Wörheide G. 2012. Molecular
phylogeny of glass sponges (Porifera, Hexactinellida): increased taxon
sampling and inclusion of the mitochondrial protein-coding gene, cyto-
chrome oxidase subunit I. Hydrobiologia 687:11–20. http://dx.doi.org/
10.1007/s10750-011-0727-z.
2. Bakran-Petricioli T, Vacelet J, Zibrowius H, Petricioli D, Chevaldonné
P, Raa T. 2007. New data on the distribution of the “deep-sea” sponges
Asbestopluma hypogea and Oopsacas minuta in the Mediterranean Sea.
Mar Ecol 28:10 –23. http://dx.doi.org/10.1111/j.1439-0485.2007.00179.x.
3. Haen KM, Pett W, Lavrov DV. 2014. Eight new mtDNA sequences of
glass sponges reveal an extensive usage of 1 frameshifting in mitochon-
drial translation. Gene 535:336 –344. http://dx.doi.org/10.1016/
j.gene.2013.10.041.
4. Martin M. 2011. Cutadapt removes adapter sequences from high-
throughput sequencing reads. EMBnet.journal 17:10 –12. http://
dx.doi.org/10.14806/ej.17.1.200.
5. Peng Y, Leung HC, Yiu SM, Chin FY. 2012. IDBA-UD: a de novo
assembler for single-cell and metagenomic sequencing data with highly
uneven depth. Bioinformatics 28:1420 –1428. http://dx.doi.org/10.1093/
bioinformatics/bts174.
6. Kajitani R, Toshimoto K, Noguchi H, Toyoda A, Ogura Y, Okuno M,
Yabana M, Harada M, Nagayasu E, Maruyama H, Kohara Y, Fujiyama
A, Hayashi T, Itoh T. 2014. Efficient de novo assembly of highly heterozy-
gous genomes from whole-genome shotgun short reads. Genome Res 24:
1384 –1395. http://dx.doi.org/10.1101/gr.170720.113.
7. Langmead B, Trapnell C, PopM, Salzberg SL. 2009. Ultrafast and memory-
efficient alignment of short DNA sequences to the human genome. Genome
Biol 10:R25. http://dx.doi.org/10.1186/gb-2009-10-3-r25.
8. Li H, Handsaker B, Wysoker A, Fennell T, Ruan J, Homer N, Marth G,
Abecasis G, Durbin R, 1000 Genome Project Data Processing Sub-
group. 2009. The Sequence Alignment/Map format and SAMtools. Bioin-
formatics 25:2078 –2079. http://dx.doi.org/10.1093/bioinformatics/
btp352.
9. Bernt M, Donath A, Jühling F, Externbrink F, Florentz C, Fritzsch G,
Pütz J, Middendorf M, Stadler PF. 2013. MITOS: improved de novo
metazoan mitochondrial genome annotation. Mol Phylogenet Evol 69:
313–319. http://dx.doi.org/10.1016/j.ympev.2012.08.023.
10. Laslett D, Canbäck B. 2008. ARWEN: a program to detect tRNA genes in
metazoan mitochondrial nucleotide sequences. Bioinformatics 24:
172–175. http://dx.doi.org/10.1093/bioinformatics/btm573.
11. Rutherford K, Parkhill J, Crook J, Horsnell T, Rice P, Rajandream M-A,
Barrell B. 2000. Artemis: sequence visualization and annotation. Bioin-
formatics 16:944 –945. http://dx.doi.org/10.1093/bioinformatics/
16.10.944.
Jourda et al.




ber 7, 2015 by guest
http://genom
ea.asm
.org/
D
ow
nloaded from
 
